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ABSTRACT 

The experimental determination of t he  buf fe t ing  on a launch vehic le  i s  
analyzed. The s ta t i s t ica l  prediction of t h e  gross vehic le  loadings and d i s -  
placements from wind tunnel da ta  obtained from r i g i d  models i s  considered. 
The dynamic response of t h e  vehicle i n  bending and i n  sloshing i s  described. 
Design of a wind tunnel test tha t  w i l l  determine t h e  required da ta  is  outlined. 
The fnstri'mPntat inn requiremnts are discussed 
are described t h a t  generate t h e  puwer spectral d e n s i t i e s  of the  aerodynamic 
forcing. The sca l ing  r u l e s  are included. Sa turn  I tes t  da ta  are reduced and 
the  r e s u l t s  compared with t h e  r e s u l t s  of an aeroelastic test  and a f l i g h t  test. 
The main por t ion  of the  r epor t  is contained i n  Volume I. The c l a s s i f i e d  da ta  
and r e s u l t s  are contained i n  Volume 11. 

Data redaction techniques 
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FOREWORD 

T h i s  repor t  w a s  prepared by the Aero-Space Mechanics Branch, S t ruc tures  
& Mechanics Engineering Department, Huntsvil le Space Operations, Chrysler Cor- 
poration. 
work assignment AU-4, Contra~t(~NAS8-4OJ3, issued by t h e  Unsteady Aerodynamics 
Branch, Aerodynamics Division, 'Ae-xstrodynamics Laboratory, Marshal 1 Space 
rLight Center. The piirprse of this studjj is t o  establ ish the 6ata rerl~cticn 
procedures f o r  wind tunnel buffeting tests conducted wi th  r i g i d  models. 
Saturn I da ta  are reduced and compared wi th  the  r e s u l t s  of an  a e r o e l a s t i c  test 
and wi th  f l i g h t  test data.  
r i g i d  model tests. 

The work w a s  authorGed by +ask assignment R-AERO-SAT-I-IB/l-65 , 

-. 

Suggestions are made concerning the  design of 
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INTRODUCTION 

A study has been made t o  determine methods f o r  reducing wind tunnel 
bu f fe t ing  da ta  taken with r i g i d  models. Data from a series of Saturn I t e s t s ,  
designated PSTL-1, w e r e  reduced by these methods. 
those  of an  aeroelastic model test and a f l i g h t  test of the Saturn. The anal- 
y s i s  i s  contained i n  Vol. I, which i s  unclass i f ied .  The PSTL-1 tests a r e  clas- 

the  f l i g h t  tests are not c l a s s i f i ed .  The PSTL-1 da ta  are given i n  Vol. 11, 
which is c l a s s i f i e d .  

They are compared wi th  

s i f i e d  d e s p i t e  tk2 fact t h a t  the aer=elastic tzsts a d  t&? buffet i3g data frm. 

The bending moments generated by buf fe t ing  are determined by t h e  c ross  
spectrum method. They are shown i n  f igures  1 through 8. The l i m i t s  of the 
bending def lec t ions  a re  shown i n  f igures  9 through 12. A comparison of the  
computed and measured RMS pitching moment coe f f i c i en t s  i s  given i n  f i g u r e  13. 
The power s p e c t r a l  d e n s i t i e s  of the moments a r e  given i n  f igu re  14 and 15. 
The l o c a l  normal force coe f f i c i en t s  measured i n  the  PSTL-1 tests are shown i n  
f igu re  16. 
compared with the  bending moment d i s t r i b u t i o n s  obtained i n  the  a e r o e l a s t i c  
test i n  f igures  1 7  and 18. The vehicle de f l ec t ion  a t  the  instrumentation u n i t  
during a Saturn f l i g h t  i s  given i n  f i gu re  19. 

The minimum and maximum PSTL-1 bending moment d i s t r i b u t i o n s  are 
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